ABSTRACT. Marine Middle Miocene deposits at the top of Gârbova de Sus Formation preserve a particular foraminifera assemblage, with both benthic and planktonic taxa. Presence of several biostratigraphic significant species allowed an extension of the known age of the formation, up to Wielician. The morphogroups also suggest a deeper environment, compared to the rest of the formation. The change of fauna type at this level might be correlated to the start of a new global cycle.
INTRODUCTION
Most of the geological formations from the western border of the Transylvanian Basin were deposited during the Middle Miocene. The Lower Badenian, shallow water marine sediments, were described as Gârbova de Sus Formation (Filipescu & Gîrbacea, 1994) .
Although several sections are representative for the main stratigraphic and paleontologic features, the section from Lopadea Veche, situated about 5km northwest of the E60 European road, close to the city of Aiud (Fig. 1) , is of a particular interest. It was originally designed as parastratotype for the upper part of the above-mentioned formation. Recent investigations at the top of the Buhii Creek section, based on foraminifera assemblages, allowed some new interpretations on the age and the environmental changes.
The sediments in the Buhii Creek section are mainly carbonatic, dominated by algal -bioclastic structures. The lower part of the sequence, transgressively deposited over Jurassic volcanic rocks, starts with clastic deposits. Towards its upper part, the sequence is constantly regressive, characterized by algal nodular limestones. Fine sediments, which suggest a facies change occur at the top of the formation. These sediments, not more than 2 m thick, also have a valuable micropaleontologic record.
More information on the Badenian deposits from Lopadea Veche can be found in the contributions of Pávay-Vajna (1910) , Bucur & Filipescu (1994 , 2001 , Filipescu (1996 Filipescu ( ), Şuraru (1992 .
MATERIAL AND METHODS
The fossil material was collected from the fine sediments occurring at the top of Gârbova de Sus Formation, at Lopadea Veche, Buhii Creek section. 3. Cheia Formation; 4. Măhăceni Formation; 5. Lopadea Formation; 6. Quaternary deposits; black arrow -location of the studied section (based on Bucur & Filipescu, 2001) The samples were processed by standard micropaleontological methods, using tap water, calgon and a 63-μm sieve. The fossil foraminifera were picked from entire >63-μm residue and the specimens were photographed using a DSM 940 Zeiss SEM microscope at University College London.
SIGNIFICANCE OF FORAMINIFERA ASSEMBLAGE
Processing of the micropaleontological samples revealed a well-preserved foraminifera assemblage, with both benthic and planktonik foraminifera. Very few other fossil groups, as ostracods and fragments of bivalves, are also present in the micropaleontologic residue. Figure 2 . Badenian stratigraphic range of the common foraminifera species present at the top of Gârbova de Sus Formation (ranges based on Cicha et al., 1998; Popescu, 1998) Composition of the foraminifera assemblage and range of the most frequent taxa within Miocene is presented in Fig. 2 . Although the large majority of the taxa show a wider stratigraphic range, the presence of several important stratigraphic markers can also be noticed. Several species start their range within the Wielician and continue into the Kossovian, but the age of our assemblage can not be Kossovian because the well-known Wielician gypsum covers it.
--------------------------------------Biapertorbis biaperturatus POKORNY ------------------------------------Lobatula lobatula (WALKER & JAKOB) -------------------------------------------------------Asterigerinata planorbis (d'ORBIGNY) -------------------------------------------------------Pullenia bulloides (d'ORBIGNY) -------------------------------------------------------Melonis pompilioides (FICHTEL & MOLL) -------------------------------------------------------Hanzawaia boueana (d'ORBIGNY) -------------------------------------------------------Heterolepa dutemplei (d'ORBIGNY) -------------------------------------------------------Porosononion granosum (d'ORBIGNY) -------------------------------------------------------Elphidium fichtelianum (d'ORBIGNY) -------------------------------------------------------
Representatives of the subtropical group of Candorbulina are absent in the studied assemblage, being replaced by planktonics that probably supported slightly colder waters. The cooling tendency was recorded even from the middle part of the formation, reflected by a constant regressive character of the sedimentation, reduction of faunal diversity, and disappearance of subtropical forms.
Another deepening of the environment was recorded at the top of the formation, within the studied foraminifera assemblage. It is suggested by a new invasion of planktonic and deeper benthic taxa.
Most of the planktonics show a wide range, except for Globorotalia transsylvanica, which is considered by Popescu (1998) as a typical species for the Late Langhian Globoturborotalita druryi / Globorotalia transsylvanica Concurrent Range Zone. Its stratigraphic range is considered to be restricted to the Uppermost Moravian and Wielician in the Central Paratethys.
Concurrent ranges of the benthics also suggest the Wielician age, although not all the index taxa are present. However, several taxa have a typical range or abundance within Wielician. The case of Uvigerina species is very suggestive for their biostratigraphic value (e.g. Uvigerina orbignyana CZJZEK, Uvigerina pudica ŁUCZKOWSKA, Uvigerina venusta FRANZENAU). We can conclude that benthic taxa belong to Uvigerina orbignyana / Pseudotriplasia minuta Biozone of Popescu (1998) .
Benthic infaunal morphogroups (tapered, cylindrical and spherical) also suggest depths of several hundreds of meters. In my opinion, the occurrence of this new type of benthic fauna do not suggest a cooling event, as previously considered, but a migration of deeper taxa, who lived in colder waters. The presence of new planktonic and deeper benthic taxa seems to be related to a new transgressive event, as also confirmed by sedimentologic pattern. This event might be correlated with the start of a new global cycle, probably the 3 rd order 2.4 cycle (TB2 supercycle) of Haq (1993) . A correlation with the mentioned event was possible by calibration of Globoturborotalita druryi / Globorotalia transsylvanica Biozone to the lower M7 Zone of the standard Neogene chart, as shown by Popescu (1998) . The same author presented a different correlation between standard (Berggren et al., 1995) and Paratethian (Cicha et al., 1998) charts, by tracing the M6-M7 (N9-N10) boundary within the Uppermost Langhian.
Probably the Wielician foraminifera fauna from the top of Gârbova de Sus Formation, together with other similar faunas identified in Romania (Popescu, 1978; Gheorghian, 1975) and Paratethyan area (Reuss, 1867) , represent a proof for the last transgressive event that advanced from the Mediterranean towards the Central Paratethys. This was followed by the well-known particular evolution of the Paratethyan area, apart from the Mediterranean realm.
CONCLUSIONS
Recently discovered foraminifera fauna at the top of the Gârbova de Sus Formation allowed the extension of its known age up to Wielician (Uppermost Langhian).
Planktonic and deeper benthic species found in the fine sediments situated above the shallow-water carbonate sequence document a new transgressive event, probably the last one coming from the Mediterranean. This event might be correlated with the beginning of 2.4 cycle. Tectonic events in the Carpathian realm isolated the area only during the second part of Wielician, leading to deposition of the salt and gypsum deposits.
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